Introduction: Immunization coverage rate in Nigeria is low for controlling vaccine-preventable-diseases. To improve immunization service
Introduction
Increasing immunization levels for under-five children is one of the highest priorities for the Immunization Program [1] . The purpose of the immunization program is to achieve high vaccination rates to control vaccine-preventable-diseases (VPDs) among groups who are susceptible to the diseases and reduce morbidity and mortality among them. There is ample evidence that health service provider practices are a key determinant of vaccination coverage among children [2, 3] . Knowledge and attitudes of healthcare providers have significant impact on frequency with which vaccines are offered and accepted [4, 5] . Educational interventions on immunization providers have been found to improve immunization providers' knowledge and practice and increase immunization uptake [6] [7] [8] [9] . Although the different immunization strategies adopted in Nigeria has brought some improvement to immunization uptake among children, the coverage level is still below the recommended 90% level for the sustained control of VPDs [10] .
Strengthening routine immunization is one of the child survival strategies in Nigeria. It is notable that a committed, confident and competent vaccination workforce is integral to ensuring high vaccine coverage [11] . In order to provide effective immunization services, Primary Health Care (PHC) providers who work at the grassroot should have up-to-date information about immunization on regular basis to keep them well versed with the basics of immunization and the prevailing practices pertaining to immunization program. Since health professionals' attitudes and actions will reflect their training and development, continuing education can improve their knowledge base and skill level, it can change their behaviors and attitudes, and improve health outcomes [11, 12] .
The federal system of government in Nigeria functions at three tiers: national, state and local governments. The Local Government Area (LGA) is primarily responsible for routine immunization delivery and other PHC services, though the state government provide some supervision and resources to enable service delivery. The federal government, through the National Primary Health Care Development (NPHCDA) sets the overall direction and mobilizes resources at the federal level [13] . In an attempt to improve access to health care, NPHCDA developed a ward health system through which a minimum health care package would be delivered. The Nigeria National Health Policy recognized the Local Government Area (LGA) as the operational level for PHC implementation. A ward is the smallest political structure, consisting of a geographical area with a population range of 10,000 to 30,000 people. There are on average, ten (10) wards per LGA, each represented by an elected councilor.
The main rationale for selecting a ward as an operational area for delivering a minimum health care package was to mobilize political commitment to health service delivery as a requisite for social development. A ward has at least one PHC center [14] . Routine immunization services at PHC level are being delivered by nurses and midwives as well as some cadres of community health workers.
The community health workers are substitute health personnel [15] trained to staff PHC centers through task shifting scheme. The community health workers are in three categories; the Community is not certain that this aspect of the policy is effectively implemented at all levels of health care. Also, few studies have evaluated the effect of immunization training on performance of immunization providers in PHC in the study setting, the goal of this study therefore was to assess the impact of immunization training intervention on knowledge and self-reported practice of immunization providers in selected wards in Ibadan, south-western Nigeria.
Methods
Design: A pre-test, post-test experimental design was adopted.
The study was conducted in Ibadan, south-western Nigeria. Four
LGAs (two urban and two sub-urban) were randomly selected through a multi-stage sampling and randomly assigned to either training intervention group or control group and one ward was randomly selected from each LGA. Overall, a total of four wards widely spread apart were used for the recruitment of participants for the study, two wards for intervention groups (groups B and C) and two wards for the control groups (groups A and D). [18, 19] of the power of the study and solving for power (1-β) in the equation:
Where µ1 and µ2 are the mean outcome in the control and experimental group respectively, s is the standard deviation; f(α, β)
Assuming that each group starts with a mean knowledge score of 100 and standard deviation 16, this sample size has 89% power to 
Results

Composition of study participants
Overall, 70 willing and eligible immunization providers participated in the study. Thirty-nine participants (55.7%) in the intervention groups participated in a two-day refresher immunization training while the remaining 30 participants (44.3%) from control groups
were not trained until after completion of the study One (1.4%) of the 70 participants retired from the service of one of the LGAs before the 6 months post -intervention assessment and was therefore loss to follow-up.
Socio-demographic and professional characteristics of participants in the study
The socio-demographic and professional profile of the training participants revealed that their age ranged from 26 to 57, mean age was 44.4 (SD 7.1) years. They were predominantly female (94.2%), only four (5.8%) were male. Nurses/midwives constituted only 17 (24.6%) of all the 69 participants, the remaining 52 (75.4%) were made up of CHOs and CHEWs. Other characteristics of the participants are presented in Table 1 .
Immunization training experiences of PHC immunization providers in the study
Fifty-nine (85.5%) of the participants have had previous immunization training at one time or the other but not less than six months before the training in this study. Only 10 (14.5%) have never had any form of training on immunization. Among those who had been previously trained, the duration of the training ranged from one day to five days with the training organizers being mostly the local, state or federal government and international organizations like WHO and UNICEF.
Baseline mean scores of knowledge and self-reported practice of participants Table 2 showed that at baseline, the participants group B (intervention) had the highest total mean scores while the participants group C (intervention) had the lowest total mean score.
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Effect of the training intervention on the knowledge and self-reported practice of participants in the intervention groups
The group mean scores of the two groups who participated in the training intervention is presented in Figure 1 . As displayed in the figure, there was a sharp increase in the mean scores of the participants' knowledge and self-reported practice immediately after the training in the two groups. Thereafter, there was a drop in the mean scores of the two groups at the three months and six months post-intervention assessment. Table 3 
Mean scores of observations of participants' communication practice with mothers on immunization
The mean scores for observation of participants' communication practice with mothers on immunization across four points of assessment is shown in Table 5 . Between groups ANOVA showed no significant difference across the four points of assessment pre- 
Effect of the training intervention on the knowledge and self-reported practice of participants in the study
In this study, the immediate post-training intervention assessment showed an improvement in the knowledge and self-reported practice of the training participants in the two intervention groups.
Surprisingly, the evidence of improvement was more with the participants in group C (intervention) who had the lowest mean score at baseline, but immediately after the training intervention there was a leap in their mean score in all the three sections of the assessment. This general improvement in the participants' performance in the immediate post-intervention assessment can be attributed to the effectiveness of the training. Different teaching methods were utilized for the training, also, a bound copy of the training manual was given to each participant. It can be speculated that the various methods of teaching integrated in the training intervention helped in the initial increase in knowledge of the training participants. Evidence showed that an individual learns through five senses -hearing, sight, touch, smell, taste and combinations of these [24] . During the training intervention in this present study, hearing, such as in the lecture done with PowerPoint presentations accounts for only 13% of learning. However, 75% of learning is through the eyes; thus, the pictures, video clips, and group discussions contributed to the effectiveness of the program.
Despite the improvement noticed in the performance of the participants in the two intervention groups in immediate posttraining intervention assessment, there was a progressive moderate decline in their mean scores at three months and six months postintervention. Though there was a decline in the knowledge of the participant, overall, the immunization training intervention significantly raised knowledge scores and self-reported practice scores in both groups and the scores at the end of the six-month period were still higher than pre-intervention scores. However, knowledge decay after training has been reported in previous studies [25, 26] . Continuing education as a single intervention is likely to be effective in the short term and can improve the performance of health care providers; however, to sustain effectiveness, additional interventions addressing health systems or community issues are required [27] . 
Conclusion
This study showed that a training intervention on immunization for Tables and Figure   Table 1 : Socio-demographic and professional characteristics of participants across study groups 
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